(19) * KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 

(1 1 publication number: 1 020000062531 A 

(43)Date of publication of application: 25.10.2000 



(21 Application number: 
(22)Date of filing: 
(30)Priority: 

(51)lnt. CI 



1020000005817 
08.02.2000 

09.02.1999 JP 99 31108 

G11C 29/00 



(71) Applicant: 

(72) lnventor: 



NEC CORPORATION 
MAEDA KAZUNORI 



(54) SEMICONDUCTOR MEMORY 



(57) Abstract: 

PURPOSE: To provide a double data rate(DDR) memory in which a 
normal memory tester can be used at the time of a test and circuit 
constitution of a data input circuit is easy. 

CONSTITUTION: A DDR memory is constituted of a data input circuit 
(102) for DDR only, a data input circuit(104) for SDR only, a word line 
control circuit(106), a bit line control circuitO 08), and a memory cell 
arrayO 10). Writing data is performed by selecting the data input circuit 
for DDR only at the time of a normal state and the data input circuit for 
SDR only at the time of a test. A test by a memory tester for a normal 
SDR can be performed by providing an exclusive data input circuit 
having two DDR memories. 
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(71) tgei -yagai ^AiiproiAt a^Aii 

US ESSE .QIUEfl Alttt 5iDil 7» IH 

(72) S3 7} OHWCWSiia 

fflBEfiBEDIUi^A|UBaOI7WaH«SiW?WAI 91-3101 AU0I 

(74) chbisj -Mitia, 23s 



B HI±MM WKM-B^WEEI EII^EI StHI ^ Qg-aOIEF EBOIM (DOR) WIS, 

£1 SAP ^StJCh DDR DIIS-Bi DDR H^ffl'S (102). gg-CHQIEF ~ EOOIM g^SS (104), 

si a a-ei aoitis (106), him Etei-aoiffls (10© a imaa a cheiioi cno> a #trejo. n 

& ?IS -S^S DORSUM (102) i i! E ^£g« EII^M 712 gsfg SDR S^SIS 

(104) « flemssAii ^ts&ri. oiatr hh^s s^ra sor miea hi^ei lhwiai eh^mi ^ s*a 
s dor maa swi»sa»AiaEh 

^/ 

DilHEl Eil±E1, DS-DBOIEh Eli 01 M (DDR) WISE! Sfl 

a i s e sasj g ^aiohoh co-e etax-ii s-xisj M^a. 

E2SEIWEAIS 2Hh ITS »E*| §«2J QH30IEI- Ell 01 M (DDR) aqfflSa QIOIEh Ell 
01 M (SDR) EJ^tlMM EAIt> tIMa. 

£ 3 g 0DR 2E 3IS S^M UEha EH3I9E. 

a 4 s sdr aa ?is -gsw u-Ei-a ekhse, 

X a3 2J ^R¥M(HI CHS* ¥2?) £3 
100 : eibHEl 

102 : DDR SS-QOIEI- B.^SIS 
104 : SDR 2g DllOIEh S^SlM 

106 : «e Era aoias 

108 : HIM Eh2! flIOItIS . 

no : misa M oiaioi 

112, 114 : «EE| gj 
116, 118 : HIM Ef2J 
120 : S^EW 

122, 124, 126, 212, 214, 220 : HOI El EF2! 
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200,. 216, 500 : £B£IS 

202. 204, 206, 208, 210. 218. 502, 504, 506, 508. 510 : 0-« gg#M 

ssot ^tst± Jt& sf j sew &aJt& 

b ggg aa.raiss efsai g-xiim ?m 20m, cm wsisw^ am aioiEi- amis (dor) §714 
aoimej a»B *isi± meei (soram) 1 a^tison ^ 200. 

a EH, S» AligSJ =*r ^£21- 7t& ;S3 371*© SICK 3 QUAES/ 

c£^ Q E&M (transfer rate) ?>= ^Efl 3XJMI DJtrfi^ OI0II CH^SIOI S7 r 3KI2 SICK 
OlElth fi^M C&S7I 91SrOI , »S A|^^»s d|g7|4j DRAMs Oil CHgSr= 2£3Aia §7|±! Q0ILH 
e| gjg °4«l± Oil SEI (DRAMs) B OlStCf. §71*! ORAMs £ W§7l*j DRAMs S.Q □ BBhS <*!SI± 
S/Sc S|ii USa 4= 2iP- ; 

□ m^Si ajAfli ^S S/£= S.iii H8S0l.:ft«K)L 0)S BffiSI OIIEEI^ gg QIOIEr Ell 
OIM (SDR) «I3»B0I CHSSfe "QgrCIIOIEr E0OIS"(DOR) M 0|§*O. SOR g£a Dfl 

sei= ■< dSM S3i*ioi : :aioiE> 7iaw^i /#tt£>ch- ^, moieis 7iair 4= si= 7h& -we 
eiioie= e^^ioHir ti- e? 7ias^ aioigoia. dor ersa ;mhei£ sm §*ia aioiMsa 2hh 

2| EflOIMS BI0IEF 7ia 4 SO. ^, DDR 3*1 (HI §s?7|D(0 27H°| 7ia§*TM 

4=?3Sr * SILK CHS DDR §X1= 350 1 §ii!S2Hi 1 gg^sa &3a£2! SI 2 M^dHOil § 

pisra mi oi eh 7ia^sAH imm**m w$h$°m. 4tssr 4= su_ r . 

am, e 5 m mzsM. as.^2! ddr-ss oioiet a^tisg e-aiu-m«£* «aco. 

01 ODR-SS CflOIEK fiieiaSfe SSSIS (500) 3 55HS1 (HS fg-fi (FF) MS. (502 LHAI 510) § 
StJtHIh 3JHSJ (CLK. CLKB a DOS) 01 gBSKM DDR-Sg Q|0|Er aqSISCHIA|°| 7ia§ 

E 5 °l a^SISe aejEW (OQ) (HIAf QIOIErM 4dt!Q. a^ETOOilAI 4£!£! BIOIEr= MUdS 
(CLK, CLKB S DOS) (HI '8EWFOI ErSS+ D-£ SS-SS (902 LHKI 510) LHOfl EHfl (latch) 9Q. 2f 

M^^ioii s7ieKN 27H£j mi oi ei- 71a s^rs 4*»t!Cr. 

C&AIOl, DDR-g ffl-Ea DDR SEOilAI S*}*0. IOEM, DDR-** BJ-Efll 3«M HI^Mol- 

71 9ISH31, 35H°1 fSAji (CLK, CLKB a OQS) M ifigm E&-, DDR-** g!Ej|| 

i!2 s-a sy se eis §21 a^tj Ehoia a^i3Mg 7120-. oheei bi^ei^ oieh^ 

as iidsi assr= 2 a/E= -a* a^ Eroia a^sas e.^Ai?i^ 201 7rsSrAi sq. 

§i5|2g, g^5J OOSEI EB^EI^ SOR *! OUSEU SSM BI^MShES ^TIISQ. 

eJ-Eill SXI^ DOR EE a SDR SEtHIAI OISB 4= 2i= a^SISg ?>=EK QEiLK 3E1*f a^ 
1|££ ^&S12:S DH^ atSWO. E^, HEm SISlS 2!*ll, *f EE01IA|2| 1|£2| g 

SOR SEOIIAI^ EII^M^- 4 SiAISt DDR EEOUAI EI^MSPIOII^ 5Jt^S|-A| &g D1ISEI BI^EI^h 

sssch 3is nmm, (sdr se) s^°i misei eii^ei^ B\±^m ^ dor ees 
^ex-ii s«g mssfe 01 s >mm ^si= 201 Biesisici. Ett, aili*i?ii ^st^ tis^s 

SOI ShESII Jl|g5r= 201 duffer. 

B %"S^ a ^AlOIIOil [Q-MS, mS.M a^EE (normal mode) a^SIS S E^§2E (test 

mode) a^tiss su^Q. oi at»2E a^tisir a^BWHi s^eih n i. a 2 si a a mm 
flsoi §atioi mcHs si i a si 2 awas* "stttsa. tm&miM 

B HOlEte SI 1 E= SI 2 EH«5lSg SS101 ^^SL>. Et^- QI^MSE EjejS3£ H^BWHI 

g^gn si 1 g^d2M ma«K)i mmi= <m 3 EH»asg : ssttm. a&aE2j.s° aetaE a 

^SlSg g?HD QIOIEfg 7iaSrH, H^MSEa S^vBI^MSE a^sISS SSF01 BIOIErM 7iat^ 

a. 

mjmvsi'w sfdormsB, : ners£si bhee a^asg mzw bioieu ^lasm. ai^ 

MEEa 2^ BligEE a^tlSM WshOI UOIEIg 7ia5r7l ttllgCHI, S&SE21 EII^MSE A10IOJ 
^AlOIISa Erg BI^MEE a^flSM SIS^SAN, B1ESI 3fl= l^a DilEEl 

bi^ekhi asuAi sra?tea'aoia amis (data rates) ao □ we aom aioiMs a&sEojAia 

7iagSrS MStt. 4= SIS OH-IEr, BI^EI ^0||A|E 01 feEfll g*|§ EU^MW 4 SiEK 

^Aionea ob vow-urn^- siejni §*i= si i, si 2 a si 3 gsiisim §8t r oi mmit a& 

EE a^tlS a SI J M§t!S(HI gSSHM BI^MEE aejSSM Sti^Er. 017IAI. SI 

2 g^lSS^ SI 1 i§i!2n A1S ^SSIOIEI. Ett. SI 3f§4!2c SI 1 MMdSS* ga^ 71 
H?7I (essential period) S 7WIAI&. SI 1 gSdSM CH*HA| WSSQ. 

4'AIOllSa E^ Sfdffl tt|33, «| 3 HdSz a^S^EI fi!70 M*dS0IEK a^EE^ f 
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mma& z?\ lh oil 2?H°j aoig- 2tB ?\mt ^ as QM-aoia eiqim (ddrj eeoid. 

Oj*h ?!¥S EE3SS &5of01 H gA|0fl(HI [&g "JES! §»B BSt+Q. 

SSS! ^§ Ml £ (Hi XI MEI?t (edge triggered) 0-§ (FFs) S Hltm-. (HI XI MEITi 0- 

tt FFs S P em-ti'SSI.^ET- (leading edge) gOU.-Eiq & TTB EH3t!Q. 

bai'moi cos sj-sa miaa m^em eai«ki-. 

0|«2| flSHAL 2;H°I 4-HIM OiEai^ (1000 E£ 1001) % 0HMEI?ilOldS BSttCh 

E 1 S\ BTESI DISBI 2!tHE1 (100), QS-CIIOIEI- MOIM (ODR) B^fflS (102), 39-QOIEI- 3i 

ois- (sor) a^as (104), -siEEra.aoias (io6), assra -aoiffls oos) a otisa a .012101 

(110) fi 5*j£»Ch 01 DDR B'«iaS (102) a SDR (104) "ft 2!0il0| S (EH) § 

SmiUi. E l H| ^§ UHIiOilAI, 2! 00 01 S. S3. e?. (EN) Q| oKJiail!! 4!S1 .-xdtf S?* HflflS 

(102 setz 104V fr ssaaa oist^ bkhs, eiooow (en) oi s^aia d£B 

99v"a4aB (102 Eir 104) ~ H|tf£*e£K »«aH 'S^ DDR S^a^ (102) a/E^ SDR 

a^as (io4) .-s a^dswi gathoi hw, a^as (102 e= icm> ?i- Hissaa 3?. 
oiatf s^s sais&. .01 s ei*i; msgae a^as (102 a 104) on srhai £uiei% .bbsi 
STB. eintr-^ »ek E*t uissaa a^as (102 a 104) s m\ am@± bbib a sit 4= 
at*. 

miaa a cheooi cno) & s^hsi miaa- b a him a2«B stjsKiEh e i s bxi 2th2| miaa 

§ (112 a 114) E!B'' : EAI%IB 01*1*1010^00. 01133 B (112) S OiEai^ (1000) B 

waa a (ii4) &-oiEa : i (iooi) s bii=B2! a <h6) s miaa b 012) (hi s^m, 

HIS3K! B (118) £ DflEa B (114) Ofl S^SJO. OlEJt!" HHBS.OflEEl B 3121 gujOl "© b|M 

Era (diMaei A; 116) on s^ei= BB-WEa a nssi sbj-oi as uieaei (uiMEhei b; 
us) on a^as sag uehso. 

?jEasi sioias (ios) ^ ^<ya ?4eef°! oiEai^wi sh*km waa bp ^ e ^q.- uimsm 

SlOiaS (108) £ (112 a 114 g2|) DiiSEI B01I 7I-EI53B HOItja. 

H£S SSa^S (TESTK) £ SOR-a^aS (104) 2| £! OS 01 g a 3 (EN) CHI S^EIH, 2! a El (100) 
(HI DDR a^as (102) S| 2! Oil 01 B 3^ (EN) Oil S^SD. EtJ", 01 ED^M SSadH 

(TESTK) £ «EEE! HOiaS (106) a b|Ma2!-HOia£ (108) °J HqOI 'H^IBO. H«19 

t:f dq (120) s DDR a^as (102) a sor a^as (104) sj s^oii s^sq. 

oi^, g fiAiwsi aasj2! hh^m ^s^n, oisk oi sAioiiej -s-=» ^s^ck WAn*f 

7il£, DDR a SOR SEWIAI2J ^lag^g SSOD. 

"gS.^DDR S^B gStHIK 

a& DDR g^fS) g?, TESTK S°araO|H, BIEil^M (non-test) SEf X\Mt>m SQ. 

II ^, CHEai^ (1000) 51- 2!^E2h OWL E 1 a E 3 B ?-JE£|-°J BOiaS (106) 

^ CHEai^SJ bIMS DI-^H (mask) (CHEai^ 1000 (HI CH^e^) IHISEI B (112) 

a (oiEa^ iooi on ojgsfe) wsa a (imj s aww aa. 

ui^a2« sioias (io8) ~ cHEai^si umm *\mmn, d^h^ mtw oiEai^ uimoii g 

S^hOI, DflOIEh EI-2! A (122) a B (124) 1 H|M£h2! A (116) a B (118) (HI 2^Q. 01IB MCH, 

dl^oj a0 | «o"oi g ?/ Ci|0 | Eh Ef oi A (12 2) £ b|SEf2] A (116) Oil S^EIS EH 01 El- EI-2! B 
(124) = HIM EI-2] B (118) (HI S^SQ, *m$\ bl^°l KOI M 1 "21 3^, HOIB Eh2! A (122) £ 
blE EI-2J B (118) Oil S^EIH a 01 B EF2! B (124) ~ HIM Eh2J A (116) Oil S^SCK 

oiei& s-shs, oi oi a s (di a D2) ^ queei a (112 a 114 ;e^ 114 a 112) on ?iasa. 
est, moia (Di a D2) oi it mm^y\ (tck) lhchi ^ia^ im, oieis> 7ia^ "qb^oims ^ 

sdr 3:^, TESTK >j 2^ moiaiaoin, eb^meeb toaim^. 01 oikhiai, oiEai^ 
(1000) a (iooi) = Lm ai^khi a^sa oi«l e 1 a e 4 m nzttv, DiEai^ (ioa» s 
a^ ?ia 2!(hioim ai^ (i»i) oil a^HAi2h oiEai^ (iooi) ~ ^ ara ^ia ejoiioiM ai^ (W)m 
a^aa. oiEai^ (1000) wi bevkm,. $iEEra noias (106) = miaa a (112) b ^^mi 

SD. OiEai^ (1001) Oil gS^OL ?JEE|-2i HOiaS (106) ^ DilSEI B (114) M ^^^Til S 

a. 

bim Ei-21 aoias (108) ^ oiEai^si sum bie# a^skq, sium oiEai^ himchi es&ra, 

HIM EF2! A (116) E~ B (118) 0)1 QIOIEF Ef2i C (126) fi B«!D, Wig 801, 5|o^l HiMSfOI 
"0"2! 3^/ HOia EI2! C (126) ^ HI^EI-2! A (116) Oil S^SQ. SSh?l HIM2J aoi "1"2! 3 
niOIEK EI-21 C (126) HIM EI-2J B (1 18) Oil S^aCK 

0|E1tLt:»a^S,, □ E*]-, 01 El 

^ 7iasxioiEF2t (oi a ik) oi 27H2i fs^i ( tc k) lhoi ?ias n "ag-aioiMs ^tsach 
oin e 2 m ddr a^as a soR.a^assi a wib &mm satio. 

E 2 OilAI, DDR S^ilSS 0K3IH (item; 102) £S EAIEIJ2, SDR a^tlS^ -0H3IB (item; 104) £ 
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eaisci. 




CLK 
!2 

om/'eiTie ?is ciioiErai m?\tm sei. 

DDR ge»5|S (102) & iB4|S--(200) « 5Slt»0. £BS3 (200) £ £fiS CflOIEr <S:s;2| EDS 
g HMJO. S OflSAJ, £B£IS (200) fe' £M« ^-tfSISI-E^EJil (CMOS) 311 S EIIOIEl ids 
g §§tJQ. iBtIS (200) 2| 0-*J FFs (202 5! 208) 2| D S^Oil g^SQ. 0-*i FFs 

(202, 204 S! 206) g FFs 2| t!" 31g SSSKQ, D-t! FFs (208 S 210) £ C1E 31i t!£^C*. 
FFs 21 ^ 3g£ (cascade fashion) 2S S^EICH, t!" FF °| 0 gl^S 3 a#LH°l 2B2J 

FF 21 Q g&«g SdSr?! aCK 

0-S FF (204) s n-« FF (202) g 9ltJ E>3 S 0-t! FF (206) # 91*1 AS ErS s S§Sr= 

202/204/206 HM2| S| §B D-3f FF (206) S QOIB EJSJ VA (212) Ofl Q .«q«'B^C!Q. 208/210 
□12| £|gB D-« FF (210) £ QIOIEF El°! 8 (214) (HI Q «?e MQ. 

E 2 2| US' HHeOfl/M , (OQS) 0-« FF (202) 2] 2jq S O^j FF (208) 21 BJSS 

mm tmn s^sd. M^ds (clkb) = d-« ff <204) 21 e= a^wi a^sa. m^sjs 

(CLK) 0-g FFs (206 Si 210) 2| g^ejeiOA S^SEK 

Efl^E dS (TESTK) = ojbHEi (100) Ofl 2|S||A1 £BSI5 (200) 5! D-*» FFs (202, 204, 206, 208 S 
210) 2| OJCHIOIM (EN) Ofl S^=!Cr. 

SDR 2jqt|S^ £&H|S (216) S D-*i FF (218) 1 JESfflQ, Si WSA|, £ B SIS (200) 

£1 D1*WIS £3 SIS (216) 4*!S W\& CMOS £fl«g£ m^SKX M! FF (218) .g-. 

gs/jH (clk) g £d*r= Mem-iteCf. absis (216) si d^ ff (218) g eh^m tiz 

(TESTK) Oil °! Oil 01 M S q« S^tfD. 

OIS1, E 2 2| UH^Otl CHtt 7ieigS!# gStCh 

7|gi§2f2| g° TESTK d2= EfllOfl 2JQ. 01 TESTK £!£71 El lift ?fe 3^, 
SDR EjqSIS (104) 2| tl^i? Hlffgfl- EIXIB, DOR S^S|£ (102) 2| fl^gOl Ij-gtl SCI. 

DAI E 3 g UZtm. EfOIS »S= DDR SE<HIAi2| 7|£i§3*g UEKSa. 01 DDR EEOflAlfe, 

37H2i rnrna-s: (clk, clkb a dqs) oh gesioi 7i2jg*ig ^tstio. s-a^ hiei iroi, 01 clkb 

fSAjs (CLK) 2| &Si!SO|Q. §si!2 (OQS) ^ £|^2| iiS¥EH ^EIH, 7IS Cj| 
OIE1E1 57IS.Cr. .OgHt gsAjs: (CLK, CLKB S! DOS) = Sg€!" SHJ^g -*=tlh. 

E 3 (HI EAIS HI-SI g-OI, 7IS AIZ, 1 " (VI) 01 *i Ell 01 Eh Zt (Di) = AI2f T ~)\ °(HI 

eHxiaQ. *!• HHSOIIAI, 01 Al^^ ^Pl T = tck x 0.75 sT stck x 1 .25 2| Sh71±!§ °^ol 
^Ell, tck ^ gSAjs CLK (S! CLKB) 2| ~7|0ICK QI0IE1 'ffl (DI g 02) £ ^ Sm^^l (tck) 2| 
2J-3S (interval) LH Ofl Al &A> (DQ) Si?E1 B^SD. 

Al^ tl OHM, S^ils (DOS) 2| (leading edge) #0fl. EflOIEI St (01) 01 D-« FF (202) Oil 

EHSISQ. 

A|2[ t2 HAL (CLKB) 2| D-S FF (202) (HI OIS01I 01*13 EIIOIEl StOI D-g FF 

(204) Oil EHxISCh 

A|3| t4 OIIAI, gsAis (CLK) 2| 4^9 SM, D-S FF (204) Oil OIJ30II EHSS CflOIEl SOI D-S FF 
(206) Oil EH El H, EHOIEh E r °! A (212) Oil g^SQh. 

Oia&-»H2S. S 3BH EIIOIEl- ZTOI eHXIEIH D-g FFs (202, 204 S! 206) § §SK)t EflOIEl El°! A 
(212) (HI 2£SE r . 

Qg-OIOIEl EflOlM SSHHIAJ, ^ HM HOia StS EflOlEI EF2! B (214) Oil. aSSQL E 
3 Oil 2|5HAt ^SS ^§ §^2| 2°, A|2* t3 (HIAI, aih: (DQS) 2| cl3B (falling edge) ^ 

OH, ^ 2! KB LliOl El » (02) 01 D-« FF (208) Oil EHXISQ. . 

A|2| t4 OflAI, 0-S FF (208) Oil fflflS EH 01 Eh (02) S D-« FF (210) (HI 2HSEIH, EflOIEI E12J B 
(214) £01 f^SLl. 

OlEft^ »BSS. ^ SBII EflOIEI- StOI eHXIEIH D-« FFs (208 a 210) g wsioi S^SEK 

E 3 Oil EAIS biai SOI, DDR SEOilAI, Oil 01 El 2f (DI) S EIIOIEl (DI) 01 EHxIEl^ A|2J°S¥ 
El S°f LHOHAi EIIOIEl E12! A (212) £NHI S^SCL MAIOil, ^ a«l EIIOIEl 2t (D2) 

g. =H*I- AlZi-^^ILH Oil EIIOIEl £1°J B (214) gfHI g^iiCK Oldltt SS££, DDR SE2| 1°, 
5^1 LHOII 27H2I CflOIEl 2iS 7|£JSr?fl 

oisi, e 2 2i:mgoii oitr ei^m ?isssrg gs*ti. 

Efl^M 7|£J gsr2| TESTK dS= SWI efllOICK 01 TESTK 4!S7K : *H)I, EflJSIB S°> SDR 

£J»5|S (104) 71 ffSSKIKIEL DOR SiqilS (102) 2| iBSttS • HI»»aSQ'. 

E1AI, £43 §2SB, -EJOia SDR EE0IIA|2| 7|2JS^g UE19C1. SDR EEOflAi^, 

gSAjs (CLK) Oil gSSKfl PlSJg^S 4tS*tQ. 01= 3PH2| H'dSVS i2£ Sl=, S^Ai ^ 
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s*t DOR EE2fe CHiSjOIQ. 

E 4 a SOR S^, Z)H2| tflOIEf a (01 S 02) 01 7M&Q\ £ 3 Oil EAI3 S*glr= 

|a ^ £ om, « rWlfl oioiB a (on s a era ?ia sjchioim Aia (»n assa. p in f 
f\ (tck) saofl a^sa f auf aoiE> a (02) s ^ era 7ia soboim aw <k) assa 
^ g^^pctck) -Mm a^a. qiac- raoia as ba> (dq) oiiai a^aa. 
Aia ti ojAiv abia a (Di):S o-g ff (218) m aaan iaoia aa m&ft m agaa 

AP> t2 0flAI -QO BS (02) g-'MJ FF (218) Oil CO 01 SIS! C (220) 2011 gejSO. 

Saw «Bka. eaib mzsamk Wa a (oi a 02) 01 2*121 as aizhhi aioia aa c 

(220) 2011 

2 (TESTK) I jtafeslfr odr semajsi :>ias¥g 4*ma. PJ .BSag. HiS as 

(TEST*)* (SH3I 'a*' «lf 101) ailOU :<tf$*|fi-2*| SDR fiJE0|A|2| 7ISS^# 

ay. 01 ^Aiwims y sis^h odr seobai le^tewsas^ ssfc tn§ a§= sdr eeom§ 
sm£* ■jiM^a«wasj ma* a- BfEa sai.sgtci.. a reason sissaj 01 tise 
aSaoiI iteSlyffi oil sjsb . 01 ^ sESaa soma hi sir 4= »□ . 01 

I DOR~a SDR §^ 250i OlgEI- 2g a ^£IS2rS CHSSJOia. '.OiaC D5 01 g (multi-use) 

s oigoPPh cm siasm aea. 

tteiAi. oor e= sor eem $i*ii goiswi -4= sts a«ias* as e^asi 2*11 iltia. 

Oia£ WBff DDR-I &EH S*|g S«2| Dfiea Ol^ae SDR SEOIIAIE EB^MW 4 Sl?0 

aa aiiAT. ei^e Aiae.ia 4=2*2. ag woiiaa Eo±a§ a/Eir tow sa 

?I.S10IXI7I HQ. 

012, B gaAlOB ■»Aja--DSW'*8-tfAlM#«-.«A|SCT gSorSJAm H "BIS2I Si! w g?|CHI 

a huSolSS^ srsl ossm mm. :om.a hss:^ sta. i&aAi, e gsg es §^ 
a §to?ioii sisHAi §2i aofla ysEia asa- 

a ^ S 2j odr misa 2*1= a^sis (102), ga-cgoiEi- aioiM a^tis (104). «ie aa Hjoig 
M fioB). uim era IchSs dos) a oiisa m cheopi (no) # strera. i&sj ^ia §^ 
dor a^sis (102) -g dej«as«i ^tsach. a^m ?ia g^s sdr a^sis (104) s 
s3i ^i»ab 3aeFiBHS s^si sdr misa ai±a lhmai ai§i ^> sies ddr obsei s 
xi g sgsi^ci-. at?-, e ^ h sa oiiaas-xis, eiioiei a^tis°i gs^?soi goispi im^oii 
oof s= es sdr a«=s oi b EEs &ffi&&-m&m& ddr aaoo sioiAi Eo^asr a?oofe 

SDR EEof aSHAI f^Tfl eTo|/ DO aEl^aS ««2| OilElEI If^MiBf 3Q. 

a*f aiiM Aias ea ± an, a^ uiar onaa Ea^ag a/a= tow ifi^i st^ sai 
7^2^c^. 

uto- i. moia as 4=i!5i= m i .bw; 

mhs aoia a# eHKisfe ith oi^a ?a 1 aixitiM a ith- 01221 hi 2 aiatisM st^i 

2, HI TEWIOl g%af, HI 1, fll 2 a HI -3-»«dSH SBSKfl 1W0I22J HI 1 EHXIflS S 17H 
01221 HI 2 EHxItlSl gSIOI U7\ Rim EHfla HOj& ai S^ol^ HI 1 EE a^tie; a 

HI 1 gSA!£(HI gB5|0| QIOIEfg eH*ISh= 17H 01221 HI 3 eHXIilMg SUtD. HI 1 SWH 

3 EII^M EE a^flSl 5*!«KI. 

hi i sE2i s° 391 i ee a^asg seioi miEa got aoiaa ^ia^m, eii^m ee^i g? t-o 
±e ee a^asg mm onaa ^oii aoiag ?iast= as igss si^ e>ehi misa s*i. 

STO 2. HI 1 tKHI SiOIAI, 

HI 2 g^^H^ HI 1 M^ilHa a 4= (complement) OI Oi, 

HI 3 S^6!S^ HI 1 S^iJSfil gatJ- (general frequency) § an, HI 1 M^ilsOII CH ; 

§101 4r§2i ais* as as SrS -.BlSa-'MHEl 2x1. 

gTO 3. HI 2 *KHI SiOIAI, 

2^1 xi3£ hi i litis ?7i2j at 75 at oiiai 125 x a B^iei as si= &>aa on 

EEl 2*1. 

§TO 4. EII0IE1 a^BAT; 

eh^meeoiiai hi i M^iisa tt-?7iuM =*rSi oioia aa hi i aixiofe l-moiei a^e 
aioii a^a qi^m a^tis; a 

HI 1 EEOIIAI HI 1 B'*dSS| & ?7I LHOII £*m E«Oia aa HI 2 *Arg EHxJSrS QlOia a^BAI 

m a^as hi i a^ass atwra. 

hi 2 $xr7i hi i *Aiaa m as ig°£ sis a>aai 2x1. 
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5. HI 4 tJM 2101 Ad, 

eii^s ej^as= fli i mm& soil g&5KH =^ dioiei- zrg enxism. 
sjoie hi i godson ms-sra ti- aoiB stg d£§r= hi i dioie* sm; s 

3 01E HI 2 S^dSOfl ggSK* Q-g 01 01 Eh StS d£Sfe HI 2 DIOIEI- 2£g S«]Sr= 21 g32 

S Sr= 5*1. 

§^tf 6. HI 5 tKHI 2101 Al, 

HI 1 CflOIEf SS£ HI 1 Mm ds: 3! HI 2 gg d^OII 8B3I0I ** CflOIEf STg SfSB, 
HI 2 §f;4!S= HI 1 gg d=21 BtSdSe! 2i iS£S Sfe ttSSII §*. 
g?t 7, HI 5.S0J; 2101 Ai , 

HI 1 tOOIE> 3£= 31£ HHg£! g4=7H2| HI 1 3i O-S gg-gg (FF) 2l£g Str&Hl, 

HI 2 01 01 Ed 3 £= WIS! ^7H2J HI 2 3g 0-« FFs S*md= 3lg g3£S 5^ SJ-SSfl § 

SI. 

&?9 8. Jf.7 «W 2101 Ad, 

M 1 38 D-^ FFs £ HI 3 ggdfiW. gBSKJI DIOIEdg EHXISfe HI 1 Hg D-*! FF g Sttfl 
2, 

HI 2 3g D-^ FFs g HI 3 ggdSOII gB*f01 QIOIEfg EHWS^ HI 2 I3g S§* D-*» FF g StJ^I 

= 2ig gsss ysai . 

9. HI 7 tWI: 2401Af, 

HI 1 ag D-S FFs & HI 1 ggdSOT SB*KM EH*S CflOIEJg g^S^ HI 1 Hg g^ D-S FF g 

HI 2 310^ FFs £ HI 1 ggdSOII gSSdOl EHa1£! DIOIEhg gqth^ HI 2 3g gq D-S FF g 
3£tl*r= 3i i32£o£ ei-EJll §*l. 

S^tMO. HI 4 *HHI 24CHA1, 

DIOIEd SqEW£ iSslSOII ^J^HAi HI I DIOIEI a HI 2 DIOIEI- SSOII S^EIDI, 

^B^s= :ja.oi^ : a^. ag ±§sj aigs q?gsi~ as gs^s s r = ej-ssci s*i, 

S3ff-.11> HI lOffM SlOfAT. 

i§oj a |^g A^ a « =^-Arsf^-uhEa (cmos) eoa°! ae gs^s sk= ei-cai 3x1. 
12. hi 4'«m 2ioiAi, 

Edl^H °j^t|SS HI 1 ggdSOII g&5|-0| DflOIEF S^BAKMAI DIOIEI- Stg EH*IS|-j2. 

HI 1 S^sISS HI 3 ggdSM g&SHJI DIOIEI gjeSBAHHIAd £7*3 QIOIEf Stg 2H*ISI= 3g gS 

g^ff 13. HI 4 tHHI 2UHA1, 

di^e s^ass hi 1 ggdsoii s&5i-oi moiEhg ehxis^ d-« gg-gg (ff) g stm 
= ag gs®s sd= esai &xi. 

gqi*M4. 1 g.g£j£0| S&SKJ1 HI I EflOIMS Ql 01 El S^Ba>£¥E1 DIOIEU ?}\x\o^ DI^M 
B^tlS; S! 

HI 3 ggd2(HI g&SIOI HI 1 aiOISSQ Igg HI 2 EOOIMS CflOIEI^ S^BTJS^EI DIOIEhg EHxISh 
= HI 1 a^slSg Sttote 2i ig£S *l~ ffiEJI 

15. HI 14 tm SICHAI:, 

QI^E AjS71 HI 1 «g 3^ DI^M &'^5lS= ggfl-Elil, EII^M d!i7l HI 2 Stg 3f= 
HI^e oje<t|£^ bOSsl-EIDI, 

QI^M d±^ HI 1 Sig ?>= 3? HI I BtgSseiH. QI^M i!2?l HI 2 SJg 3? 

HI 1 S^tlS^ S^5ra= 31 g ^S^S Sh= §«. 

16. HI 14 tJ-011 SICHAJ . 

DIOIEI- S^EWOII S^S aej S HI 1 g^dSM 2 HI 01 aqg Efl4sM EH § SIS (latching 
circuit) fI' : 3tUI= ag -§g^S ©h= SJESI §«. 

S^tT 17. HI 16^0fl 2101 Ad, 

ElliM a^£|S= EII^M EHgtlSOII DIOIEI- S^BT^g S^ShS EII^M iBSISg £tft\H, 
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£Btis£ a^ds stg i§£i urns. as ^s^s m= sj-ex-b 

g^tT 18. 391 14 tm SUMAI-. 

a i a^tis^ 

a i godson s^a= aoi aejg as a 1 ehssiss sr= a i moia se; a 

a 1 S^EI= flIOl S^g M 2 EHgSISM a 2 DiOIEh 2£g £tm= 2 

g 5§£g s-xi. 

S^tf 19. M IB tHHI SJCHA), 

31 1 UOIQ SSe » 3 g^dSWI a^£!= WICH S^g 3:= a 1 S^! EHStlSM strata, 
fl! 2 01 01 El- SS= a 3 M£!£0| 2^EI= SlOi S^S a 2 3£ 3q ffltlilSg S«6r= 33 

g is«g «k= g-xi. 

g^« 20. a 19'«N SiCHAl, 
9 1 tflOIEh 3S= 

fl| 2 g^dSOfl -S^EI= SOI Sqg ?>= EH§5l£ (transfer latching circuit) S atlSte 23 
g «g£3 BfEfl §■£]. 
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